The Cerrado biome presents different physiognomies distributed throughout several Brazilian states. Studies related to species distribution as direct environmental factors may subsidize forest restoration projects. The objective of this study wasto evaluate ecological and structural differences and determine the species distribution based on soil factors in two physiognomies types of Cerrado. Data sampling was conducted in the area of influence of the sugar cane industry in southwest of Goiás, Brazil. Soil samples were collected in those plots and analyzed chemically and psysically. The results of the soil characteristics were useful to verify if the species distribution correlate with soil patterns through canonical components analysis (CCA).The structural aspects were higher in the plots identified as seasonal forest. Although the Ecological aspects, such as species diversity, were higher in the cerradão. The CCA showed a positive correlation between the tree species distribution with physicochemical characteristics of soil. The analysis showed a positive correlation between the distribution of tree species and the physicochemical characteristics of the soil. A group of species was related to higher fertility in the soil and clay content. Another group was correlated with low fertility and higher sand content soils.
INTRODUCTION
The Cerrado biome is composed of different phytophysiognomies divided into forest, savanna and grassland formations (RIBEIRO & WALTER, 2008) . Such phytophysiognomies are distributed according to variations of the environment in which they are inserted.The main edaphic factors involved in the distribution of phytophysiognomies are: soil depth, natural fertility levels, soil aluminum content, water saturation of subsurface and superficial soil layers (MARIMON & HARIDASAN, 2005) .
With an approximate area of 2 million km² (IBGE 2004) , it is considered as one of the global biodiversity hotspot. Are areas of high biodiversity and are threatened by human activities (MYERS et al., 2000; SILVA & BATES, 2002) . However, a study carried out in 2015 on land use and soil cover shows that approximately 54% of native vegetation cover remains. Being the main anthropic activities involved in the occupation of the natural space, agriculture and livestock. Especially the advancement of grain planting area and sugarcane (BRASIL, 2015) . The pressure on forest remnants caused by large industrial and monoculture makes necessary detailed studies of ecological characteristics and species distribution. Even because they will provide subsidies for future recovery plans for areas degraded by monoculture agronomic crops. Based on this study and others in the scientific literature, the management and recovery plans will try to approach the original. Do not plant species that de-characterize the biome. The vegetation components are directly related to soil characteristics, which is a key element to plant life, it is responsible for providing water and nutrients required by plants.
According to LOPES & GUILHERME (1992) , the soils of the cerrado are basically highly weathered and Podzolic soils, have low natural fertility, and are acid soils that have low nutrient availability and high saturation for aluminum (m%) as well. Such as high phosphorus fixation capacity. Aluminum, in acid soils, is one of the main responsible for the low productivity of the crops, being a limiting factor to the growth of the plants. The most obvious symptom of the harmful effect of toxic levels of aluminum is the reduction in root growth of susceptible plants, which avoid the plant from obtaining water and nutrients in depth by its superficial rooting. Effective depth, drainage, presence of profile concretions, groundwater depth and soil fertility are considered to be the main determinants of plant diversity (MARIMON & HARIDASAN, 2005) .
Nowadays it is possible to know some of the main floristic patterns in common for these two phytophysiognomies in the biome (OLIVEIRA-FILHO et al., 2006) , however, it is still unknown how these two formations diverge floristically from each other. Investigations of this order are necessary to understand basic aspects for a 3 correct classification of these phytophysiognomies and to take effective measures for conservation, since these forest types that have a great phytodiversity in the biome (WALTER, 2006) , are on a high degree of disturbance . The changes occurring in the Cerrado brought major environmental damage fragmentation of habitats, extinction of biodiversity, invasive exotic species, soil erosion, aquifer pollution, ecosystem degradation, changes in burning regimes, imbalances in the carbon cycle and regional climate changes (RIBEIRO & WALTER, 2008) . Therefore, it is necessary to increase the knowledge related to its characteristics, mainly to know how to preserve and maintain what still exists. Thus, the objective of the work is to analyze the ecological, edaphic, vertical, and horizontal structure of the Cerrado and Seasonal Forest phytophysiognomies in the Cerrado of Chapadão do Céu, Goiás.
MATERIAL AND METHODS
The study was conducted between August 6-12, 2015 in the drought period and January 24 to 31, 2016 in the rainy season, at 12 pre-established points in Chapadão do Céu, Goiás. The collections at two different seasons in the year do not influence the sampled richness, but it aids in the identification of botanical species, since it increases the possibility of finding fertile botanical material (flower and / or fruit). The points were marked in tree remnants of the Cerrado and Seasonal Forest phytophysiognomy, using the geographical coordinates of the Garmin e-trex GPS. The points had their phytophysiognomy confirmed according to RIBEIRO and WALTER (2008) and listed the main plant species. Points in the area are in: here.
For the survey and identification of the botanical species at the points marked, twelve plots of 20x30m² were marked; totaling 600m² per plot and 7,200m² of sampled area. The CAP (Height of the Chest) was measured (Figure 10, 11 and 12) and Height of all trees with inclusion limits higher than 22 cm within the plots, besides identifying the tree species, collecting all flowering botanical material, besides the identification of other materials, whether in a vegetative state of growth.
The botanical material not identified in the field was collected, harbored and taken to the Federal University of Goiás for identification with specialists of each botanical family, besides botanical identification key (BARROSO et al., 1991) . The botanical material was pressed and made exsiccate, to deposit in the Herbarium of the Botanic Garden Amália Hermano Teixeira de Goiânia.
To check the soil relations with the state of the forest soil were collected from 0 to 10 cm depth at three points at random. The soil was conditioned and taken for analysis of texture and chemical fertility (FELIZOLA et al., 2006) . To scale the size of the forest fragments, they had their measured area with Google Earth PRO help. The condition of isolated (fragmented) or continuous fragment was also considered (Adapted from CABACINHA & CASTRO, 2010).
STATISTICAL ANALYSIS
For the statistical analysis of the data, phytosociological analyzes were performed, observing frequency, density, dominance, basal area and index of value of importance by plots sampled (FREITAS & MAGALHÃES, 2012) . Similarity matrices and clustering dendrograms were obtained through the Euclidean distance, using the PAST 2.7 program. For the wealth estimation, the Jack-knife method was used, which estimates the total richness using the number of species that occur in only one sample (uniques). This measure makes it possible to estimate the total number of species in a given community from the sample data. 4 Ecological parameters such as abundance, species richness and diversity of Richness, Individuals, Dominance, Simpson Dominance, Shannon-Wiener Diversity (H ') and Equitability were calculated using the PAST program 2.7. To check the health of the structure of the tree assembly in the area were carried out frequency distributions of height; circumference and area of basal plant measured per plot, and checked their distribution pattern and enabling comparison with other areas and future long-term studies (SILVA-NETO et al., 2015; MARTINS et al., 2016) . To relate the soil characteristics with the fragments, abundance and richness of forest species was carried out analysis of the canonical components (SIQUEIRA et al., 2016; VENTUROLI et al., 2015) .
RESULTS
Among the ecological characteristics that stood out in this monitoring is the mortality of trees. For the areas of Cerradão, tree mortality remained relatively low, with up to five dead species per plot sampled. As for the seasonal forest, mortality was found up to 16 trees, which can be considered high for the area. Future relationships between fragment size and soil use approximately the fragment should be sought to elucidate possible causes for the high mortality of the trees in fragments of seasonal forests.
The areas near the edge end up becoming brighter, warmer and drier, and species respond in many ways to this phenomenon. Some species do not support low moisture, for example, but others end up benefiting, such as some species of vines that have large abundance in the fragment (SILVA-NETO et al., 2015; VENTUROLI et al., 2015) . Thus, the natural balance is compromised; there may be great loss of species richness of variation and differentiation of the basal area of the species found on the edge and inside the fragment. The size and shape of a fragment are linked directly to the size of the border. The smaller the fragment or more elongated, the more strongly the edge effects can be felt, because it decreases the ratio between interior and extremity. Forest clearings around the fragment may represent a barrier to many species adapted to live within forests, which prevents the flow of individuals between the fragments, and may eventually decrease the genetic variability of these populations (FRANSCESCHINELLI et al., 2015 , MELO et al., 2015 Knowing the species that develop in edges and interior of forest fragments is relevant to the understanding of the structure of the forest community. This understanding of the structure of the forest can aid in the restoration/recovery processes of degraded areas, besides actions that encourage the connection between forest fragments to minimize edge effects.
Patterns in the distribution of the structural features of the Chapadão do Céu tree assemblage demonstrate the moment when the plant community is passing and may show previous changes, such as fires, irregular deforestation, edge effects and others. In addition to outlining a current scenario for future comparison of the area (FELFILI & VENTUROLI, 2000; SILVA-NETO et al., 2015 .
The height, basal area, and volume may indicate if the amount of individuals with a particular characteristic is a natural pattern for a particular environment, or has been conditioned by some anthropogenic change. For the height characteristic, in the areas of seasonal forest is within the normal distribution, presenting the expected pattern for seasonal forest, with more individuals of average height (between eight and ten meters in height) and few with lower height (below three m Height) and great height (above 15m in height) (Figure 1) . The diameter at the mean chest height for the forest presents an inverted J curve pattern, which is expected for a growing forest tending to climax, presenting new individuals in the form of seedlings and regrowth. For the formation of Cerradão (Figure 2) , the distribution of individuals with diameter at collection height (30 cm of soil) also showed the inverted J pattern, indicating vegetation growth. On the other hand, the distribution in height showed many individuals in the lower classes, and may indicate the occurrence of an earlier event that stimulated the entry of new individuals (regeneration, regrowth, new germination), in addition to indicating that Cerradão presents many less dense areas, with greater light input, which further stimulates the appearance of new individuals in the fragment. The pedological characteristics of the soils of the region, along with the structural and ecological characteristics of the forest fragments, show that Cerradão presented the largest forest fragments, also containing the greatest abundance and richness of species, even with the poorest soils in fertility. Already the seasonal forests soils showed a higher amount of nutrients as well as increased production of biomass based area, timber volume and plant height. The mortality of trees was accentuated in the seasonal forest, in relation to the amount of potassium (K) in the soil. This relationship may indicate old burnings and forest fires, which turn biomass into ash, which is rich in potassium. 7 These same fires that would cause damage to the seasonal forest that would take the plants to death. The seasonal forest, unlike Cerradão and "Cerrado stricto sensu", does not present direct adaptations to resist the passage of fire, such as coarse bark and seasonal loss of foliage. Thus, once burned, the trees die directly or weaken and can lead to death in the long term (one year to five years) (FELFILI, 2003; CAMARGOS et al., 2010) .
FIGURE 3 Analysis of the canonical components of the forest fragments of
Chapadão do Céu with environmental variables and ecological aspects (Richness: 91.35%, Abundance: 6.58%, Mortality: 2.07%, Hmean: 0.001%).
FIGURE 4 Analysis of the canonical components of the forest fragments of
Chapadão do Céu with environmental variables and abundance of tree species (Clay: 19.65%, Silt: 15.55%, Sand: 11.83%, Ca: 10.44%, Mg: 9.89%, Al: 8.86%, pH: 7.81%, K: 6.7%, WM: 4% and C: 0.001%).
DISCUSSION
Ecological indices reflect differences between areas. In the Seasonal Forest, there is a predominance of few species, but in abundant numbers. In Cerradão, there is a high richness of tree species. This condition probably occurs due to the greater light entry in the Cerradão plot, providing a condition for other seedlings to develop and compete for space. The greatest diversity was 3,326 in Cerradão area and less than 1,195 in small fragment of Seasonal Forest. In this study, the Cerrado area presents diversity indexes compared to areas of conservation unit of the State of Goiás and Federal District, such as Serra de Caldas National Park (H'=3.82), Chapada dos Veadeiros National Park (H'=3.49) and Brasília National Park (H'=3.42) (CARVALHO et al., 2008) . The composition of species, the structure of the seasonal forests varies greatly with soil, water and light conditions, as well as between stages of regeneration (BOTREL et al., 2002) .
The structural and ecological aspects of the vegetation are used to verify the changes related to the anthropic actions undertaken in the vicinity or modifications of the environment over time. These parameters also reveal the differences of composition among the phytophysiognomies of the Cerrado itself. Adequate information for the use and non-use of certain areas, according to the interest in conservation (Figure 3 and 4) .
In the area it is evident the structural difference between Cerradão and Seasonal Forest areas. Characteristics such as average height of vegetation, basal area and volume are significantly higher in forest areas (Seasonal Forest) than in areas of Cerradão. However, the number of individuals and species richness is lower in the Seasonal Forest. Taking as an example, the opening of new areas for cultivation or the choice of suitable areas for conservation, these parameters should be considered.
Future relationships between fragment size and soil use in the environment should be sought to elucidate possible causes for the high mortality of tree species in fragments of seasonal forests. The areas near the border end up becoming brighter, warmer and drier and the species respond in various ways to this phenomenon (MURCIA 1995) . Some do not support low moisture, for example, but others benefit, such as some species of vines that have large abundance in the fragment (SILVA-NETO et al., 2015 . The edge effects are linked to loss of species, the richness variation and differentiation of the basal area of the species found on the edge and within the fragment (SCARIOT et al., 2005) .
The site with the highest mortality showed the highest levels of potassium (K) in the soil. This relationship may indicate old burnings and forest fires, which turn biomass into ashes, which are rich in inorganic compounds. Once burned trees die directly or weaken, which can lead to death in the long term (1 to 5 years) (FELFILI 2003; CAMARGO et al., 2010) .
The Seasonal Forest, unlike Cerradão and Cerrado vegetation restricted sense, does not present direct adaptations to resist the passage of fire, such as coarse bark and seasonal loss of foliage (SCARIOT et al., 2005) . The fires modify the structure of the abusive-arboreal vegetation, this directly reflects in the reduction of biomass, occurring the increase of the mortality rate of the individuals.
Patterns in the distribution of the structural features of the Chapadão do Céu tree assembly point to the moment when the plant community is passing. In addition, they can show previous changes, such as fires, irregular deforestation, edge effects and others. In addition, it outlines a current scenario for future comparison of the area (FELFILI & VENTUROLI, 2000; SILVA-NETO et al., 2015; . 9 Height, basal area, and volume may indicate whether the amount of individuals with a particular characteristic is a natural pattern for the environment, or has been conditioned due to some anthropogenic change. For the height characteristic, in the areas of Seasonal Forest is within the normal distribution, presenting an expected pattern for forest formations.
The diametrical distribution of both phytophysiognomies has a "J-reverse" pattern, which is expected for a growing forest tending to the climax, where new individuals come in the form of seedlings and regrowths (SCOFORO, 1998) . The edaphic characteristics of the soils of the region, together with the structural and ecological characteristics of the forest fragments, show that Cerradão presented the greatest abundance and richness of species, even with soils of low natural fertility. On the other hand, the soil of the Seasonal Forest presented higher amounts of nutrients, as well as higher biomass production with basal area, wood volume and plant height. The seasonal forests have different environmental conditions than those found in Cerradão, such as fertile soils with low water retention, factors that eventually select species more apt to settle in these environments (SILVA & SCARIOT, 2003) .
Seasonal forest soils tend to be more fertile, since they occur generally in shallow soils and under outcrops of rocks with high nutrient content, whereas in Cerradão areas they are older and deeper soils and tend to have a lower fertility and higher concentration of aluminum which reflects on the richness and difference of the basal area of Cerradão and Seasonal Forest species.
The pedological characteristics also show the preference of certain species for the phytophysiognomies. The soil properties in the Cerrado favor the occurrence of a large number of endemic species. In areas of Cerradão and Cerrado, restricted sense is more common Qualea spp., Caryocar brasiliense, Styrax spp, Dimorphandra mollis; Aspidosperma macrocarpon, Vochysia spp, Hancornia speciosa, Annona coriacea, Eugenia desynterica, Acosmium dasycarpum among others, considered typical of this physiognomy. The areas of seasonal forest, present Protium heptaphyllum, Astronium fraxinifolium, Copaifera langsdorffii, Tapirira guianensis, Nectandra spp. Ocotea spp among others some species can be found easily in both physiognomies, such as Tachigali paniculata, Eugenia spp, Diospyrus spp, Myracrodruon urundeuva e Andira spp.
The soil of the seasonal forests presents a greater availability of nutrients in the soil, as compared to other vegetation, such as Cerradão (MORENO & SCHIAVINI, 2001) , which plays a fundamental role in the distribution and richness of the species that are found in the Seasonal Forest. The species that constitute a plant community exhibit morphological characteristics and physiological responses that are the result of the interaction between soil-plant, which is related to the climatic and edaphic conditions of the environment.
The eigenvalues presented by CCA axes 1 and 2 (0.546 and 0.253) (Figure 4 ), are considered high for similar studies performed in the Seasonal Forest (BOTREL et al., 2002; MARTINS et al., 2003) . In addition, close to those found in studies in the formation of Cerradão (CAMPOS et al., 2006; RODRIGUES & ARAÚJO 2013) . The CCA correlated Copaifera langsdorffii, Tapirira guianensis,Schefflera morototoni with soils of higher fertility and high aluminum content according to other studies of species distribution in the Seasonal Forest (DALANESI et al., 2004; TEIXEIRA & ASSIS, 2009) .
The species that are distributed in soils with low natural fertility, low pH levels and higher sand values, such as Qualea spp., Caryocar brasiliense, Bowdichia virgiloides, Xylopia aromatica among others. They presented similar behavior to other studies related to the distribution of species in Cerradão (MARIMON & HARIDASAN, 2005; SALIS et al., 2006; RODRIGUES, 2009 ).
CONCLUSION
The ecological aspects differentiated between the analyzed phytophysiognomies. Cerradão was the one that showed the greatest richness of species in all plots analyzed. On the other hand, the Seasonal Forest obtained the highest values in the structural aspects, as much in the average height as in the average diameter.
The distribution of the species in the analyzed area is correlated to the edaphic characteristics of the place, mainly the chemical characteristics such as natural fertility. This study together with others in the scientific literature will provide subsidies for adequate recovery plans for the Chapadão do Céu region. So that species are consciously chosen so that there is no de-characterization of the original biome. 
